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Sound Characteristics and Performance of Helicopter Anti—-Torque System
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ABSTRACT

This paper described the performance test and sound characteristics of helicopter ‘“Tail-Fan' anti-torque system. In

this research, Korea Aerospace Research Institute(KARI) developed ‘Tail-Fan' anti-torque system for a helicopter and

carried out performance and sound capturing tests of even and uneven tail fans.

The performance test is carried out and the noise signals which are generated during the test are saved with

microphones at the same time. The performance test's results meet the design requirements. Tone-corrected

perceived noise level is reduced by replacing the even product with the uneven one.
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- Portable PULSE Type 3560C

- PULSE Ver.8.0 (software)

- 2-ch Microphone Conditioning Amplifier NEXUS
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- Pressure-field Microphone — Type 4192 (X2)
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Fig. 2. Position of Microphones
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Fig. 3. Even case

Fig. 4. Uneven case
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Fig. 5. Test Result of the Even case
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Fig. 6. Even case Sound Pressure Level
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Fig. 8. Uneven case Sound Pressure Level
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Fig. 10. Comparison of Tail-Fan Performance
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4.1 Overall Sound Pressure Level (OASPL)

44 ig AEE Hlwe| 8 2 FHE 2= A
b Fur g Fate] olE HlgoR dolEE FEIAW £
Overall Sound Pressure Level (OASPL)E ulma}gith
Table.13} 2= &4 % OASPLE WoFa ok

T3, Edol= H#AZt 40°0Mdo Al OASPLo] Edo|l&
x|zt 25°~30°0)42] OASPLETH && olfe AP
o] A= & & Edol= FHAZAN Hd rpmoE
TE37] E7bsdtd &8 7bsd Ad rpmolMd S48
7} gEold,

4.2 Perceived Noise Level (PNL)
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Table. 1. OASPL at full rpm (dB)

BA0IE | T o5 | Ode | Alas
WXz | 1.82D | 333D | 1.82D | 3.33D
25° 114 109 112 109
30° 115 111 114 111

Table. 2. OASPL at low rpm (dB)

Bao= | 48 | T8 | Uds | A5
2z | 1.82D 3.33D 1.82D 3.33D
40° 104 101 104 101

45° 105 103 105 103
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4.3 Tone—corrected Perceived Noise Level (PNLT)
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Table. 3. PNL at full rpm (dB)

Eyol= Einy Ein Hgs LIEie
X2} 1.82D 3.33D 1.82D 3.33D
25° 123.48 119.67 123.03 121.02
30° 125.45 122.01 124.96 122.70
Table. 4. PNL at low rpm (dB)
Eiol= Ciny s LI Hld%F
b, 1.82D 3.33D 1.82D 3.33D
40° 118.58 115.30 115.92 112.75
45° 117.71 114.85 115.72 112.81
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Table. 5 Comparison of the Result (¢/R=1.82D)

2w &% | HET | #2A
(dB) (dB) (dB)
- PNL 123.48 | 123.03 0.45
2 PNLT 129.563 | 126.36 3.17
R PNL 125.45 | 124.96 0.49
% PNLT 130.97 | 128.30 2.67
. PNL 118.58 | 115.92 2.66
0 PNLT 121.91 | 119.25 2.66
. PNL 117.71 | 115.72 1.99
* PNLT 121.04 | 119.06 1.98
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